Ligand-induced interaction between alpha- and beta-type platelet-derived growth factor (PDGF) receptors: role of receptor heterodimers in kinase activation.
Two types of PDGF receptors have been cloned and sequenced. Both receptors are transmembrane glycoproteins with a ligand-stimulatable tyrosine kinase site. We have shown earlier that ligand-induced activation of the beta-type PDGF receptor is due to the conversion of the monomeric form of the receptor to the dimeric form [Bishayee et al. (1989) J. Biol. Chem. 264, 11699-11705]. In the present studies, we have established the ligand-binding specificity of two receptor types and extended it further to investigate the ligand-induced association state of the alpha-receptor and the role of alpha-receptor in the activation of beta-receptor. These studies were conducted with cells that express one or the other type of PDGF receptor as well as with cells that express both types of receptors. Moreover, ligand-binding characteristics of the receptor were confirmed by immunoprecipitation of the receptor-125I-PDGF covalent complex with type-specific anti-PDGF receptor antibodies. These studies revealed that all three isoforms of PDGF bind to alpha-receptor, and such binding leads to dimerization as well as activation of the receptor. In contrast, beta-receptor can be activated only by PDGF BB and not by PDGF AB or PDGF AA. However, by using antipeptide antibodies that are specific for alpha- or beta-type PDGF receptor, we demonstrated that in the presence of alpha-receptor, beta-receptor kinase can be activated by PDGF AB. We present here direct evidence that strongly suggests that such PDGF AB induced activation of beta-receptor is due to the formation of a noncovalently linked alpha-beta receptor heterodimer.